**Abstract**

The striatum, input stage of the basal ganglia, consists of two distinct compartments: the striosomes (or patches) and the extrastriosomal matrix. Acetylcholine releasing from intrinsic cholinergic interneurons is critically important for striatal functions. Expression level of acetylcholinesterase is uneven between the striosomes and the matrix, suggesting the different cholinergic functions of the striatal compartments. At present, only few studies have been made at the physiological diversities between the striosomes and the matrix. In this study, we examined gamma-aminobutyric acidergic (GABAergic) inputs to cholinergic interneurons in both compartments. In the striatum, nicotinic receptor-mediated GABAergic responses were evoked more frequently in the matrix than in the striosomes. A single action potential of cholinergic neurons evoked nicotinic EPSPs in GABAergic interneurons, and then induced nicotinic receptor-mediated GABAergic inputs to the cholinergic neurons themselves. The mutual connections might shape the temporal firing pattern of cholinergic neurons, thereby determine the quantity of acetylcholine especially in the matrix. Interestingly, the nicotinic receptor-mediated GABAergic responses were attenuated by continuous application of acetylcholine or the acetylcholinesterase inhibitor eserine and were enhanced by desformylflustrabromine, a positive allosteric modulator of the α4β2 subunit containing a nicotinic receptor. As acetylcholine is an important modulator of striatal functions, the difference in nicotinic functions between the striosomes and matrix might be involved in the physiology and pathophysiology of the striatal compartments.
